Metabolism of benzo[a]pyrene and (-)-trans-benzo[a]pyrene-7,8-dihydrodiol by freshly isolated hepatocytes from mirror carp.
The metabolism of benzo[a]pyrene (B[a]P) and (-)-trans-benzo[a]pyrene-7,8-dihydrodiol [(-)-B[a]P-7,8-diol], a major putative proximate carcinogenic metabolite of B[a]P, was compared in freshly isolated hepatocytes from mirror carp, a strain of common carp (Cyprinus carpio, L.). Hepatocytes incubated with 40 microM [3H]B[a]P produced 1.22 nmol equivalents of B[a]P metabolites/mg dry wt of cells/h. Conjugated derivatives represented approximately 65% of all B[a]P metabolites and included glucuronides (38%), glutathione conjugates (21%) and sulfates (6%). About 14% of the total accumulated metabolites of B[a]P determined after 1 h incubations were identified as unconjugated derivatives, predominantly B[a]P-9,10-dihydrodiol and B[a]P-7,8-diol (7.4 and 3.1% of total metabolites respectively), with only traces of B[a]P tetrols (less than 1%). Hepatocytes incubated with 40 microM (-)-[14C]B[a]P-7,8-diol produced 4.78 nmol equivalents of metabolites/mg dry wt during a 1 h incubation, yielding an average rate of metabolism during this time period approximately 53% of that determined after a 5 min incubation. The profile of (-)-B[a]P-7,8-diol metabolites remained constant with incubation time (glucuronides, 30-33%; conjugates with glutathione, 43-46%; polyhydroxylated B[a]P derivatives plus sulfate conjugates, 22-24%). HPLC analysis revealed that polyhydroxylated metabolites amounted to 18% of the total metabolites; thus sulfate conjugates amounted to only 4% of the total metabolites. The trans-2 B[a]P-tetrol, which is the major hydrolysis product of (+)-anti-benzo[a]pyrene-7,8-diol-9,10-epoxide (anti-BPDE), represented approximately 11% of the accumulated metabolites of (-)-B[a]P-7,8-diol. Despite the much larger amounts of BPDE formed from (-)-B[a]P-7,8-diol than from B[a]P, the amounts of B[a]P equivalents covalently bound to cellular DNA were the same following 1 h incubations with either substrate (247 +/- 42 or 212 +/- 42 pmol/mg DNA respectively). Thus biochemical and physiological factors other than the production of BPDE are critically involved in determining the level of DNA adducts in hepatocytes as well as the role of these adducts in hepatocarcinogenesis.